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CLAIM + DETAILED DESCRIPTION 

[Claim(s)] 

[Claim 1] It is a catalyst for exhaust gas purification which laminates an HC adsorbent layer, a 
heat-resistant inorganic oxide layer, and a catalyst component layer one by one on a carrier, 
the above-mentioned heat-resistant inorganic oxide layer changes considering gamma- 
alumina as a principal component -- the above-mentioned catalyst component layer - the Ce- 
[Y]-Ox support Pd (Y - zirconium.) A catalyst for exhaust gas purification changing 
considering/or the Ce-aluminum 2 0 3 support Pd as a principal component and at least one sort 

of elements chosen from a group which comprises praseodymium and neodymium are shown. 
[Claim 2] It is a catalyst for exhaust gas purification which laminates an HC adsorbent layer, a 
heat-resistant inorganic oxide layer, and a catalyst component layer one by one on a carrier, 
The above-mentioned heat-resistant inorganic oxide layer changes considering gamma- 
alumina as a principal component, and it comprises an upstream catalyst component layer by 
which the above-mentioned catalyst component layer is allocated in the upstream to a 
circulation direction of exhaust gas, and a downstream catalyst component layer allocated in 
the downstream, this upstream catalyst component layer -- the Ce-[Y]-Ox support Pd (Y - 
zirconium.) . At least one sort of elements chosen from a group which comprises 
praseodymium and neodymium are shown. And it changes considering/or the Ce- 
aluminum 2 0 3 support Pd as a principal component, A catalyst for exhaust gas purification, 

wherein this downstream catalyst component layer changes considering at least one sort of 
things chosen from a group which comprises the Ce-aluminum 2 0 3 support Pt, the Zr- 

aluminum 2 0 3 support Rh, and Ce-Zr0 2 as a principal component. 

[Claim 3] It is a catalyst for exhaust gas purification which laminates an HC adsorbent layer, a 
heat-resistant inorganic oxide layer, and a catalyst component layer one by one on a carrier, 
The above-mentioned heat-resistant inorganic oxide layer changes considering gamma- 



alumina as a principal component, and the above-mentioned catalyst component layer 
laminates the 1st layer and the 2nd layer in this order. This 1st layer The Ce-[Y]-Ox support Pd 
(Y shows at least one sort of elements chosen from a group which comprises zirconium, 
praseodymium, and neodymium), And it changes considering/or the Ce-aluminum 2 0 3 support 

Pd as a principal component, A catalyst for exhaust gas purification, wherein this 2nd layer 
changes considering at least one sort of things chosen from a group which comprises the Ce- 
aluminum 2 0 3 support Pt, the Zr-aluminum 2 0 3 support Rh, and Zr content Ce0 2 as a principal 

component. 

[Claim 4]Laminate an HC adsorbent layer on a carrier and to the upstream to this HC 
adsorbent layer top and a circulation direction of exhaust gas A heat-resistant inorganic oxide 
layer, Are a catalyst for exhaust gas purification which allocates a catalyst component layer in 
the downstream, and the above-mentioned heat-resistant inorganic oxide layer changes 
considering gamma-alumina as a principal component, the above-mentioned catalyst 
component layer laminates the 1st layer and the 2nd layer in this order - this -- the 1st layer — 
the Ce-[Y]-Ox support Pd (Y ~ zirconium.) . At least one sort of elements chosen from a group 
which comprises praseodymium and neodymium are shown. And it changes considering/or the 
Ce-aluminum 2 0 3 support Pd as a principal component, A catalyst for exhaust gas purification, 

wherein this 2nd layer changes considering at least one sort of things chosen from a group 
which comprises the Ce-aluminum 2 0 3 support Pt, the Zr-aluminum 2 0 3 support Rh, and Zr 

content Ce0 2 as a principal component. 

[Claim 5]An HC adsorbent layer, a heat-resistant inorganic oxide layer, and an upstream 
catalyst component layer are laminated to the upstream to a carrier top and a circulation 
direction of exhaust gas at this order, It is a catalyst for exhaust gas purification which 
laminates a heat-resistant inorganic oxide layer and a downstream catalyst component layer to 
the downstream at this order, the above-mentioned heat-resistant inorganic oxide layer 
changes considering gamma-alumina as a principal component - the above-mentioned 
upstream catalyst component layer - the Ce-[Y]-Ox support Pd (Y - zirconium.) . At least one 
sort of elements chosen from a group which comprises praseodymium and neodymium are 
shown. And a catalyst for exhaust gas purification, wherein it changes considering/or the Ce- 
aluminum 2 0 3 support Pd as a principal component and the above-mentioned downstream 

catalyst component layer changes considering the Ce-aluminum 2 0 3 support Pd as a principal 

component. 



[Detailed Description of the Invention] 



[0001] 

[Field of the lnvention]The hydrocarbon (HC) in the exhaust gas in which this invention is 
discharged from motors, such as a car (gasoline, diesel) and a boiler, It is related with the 
catalyst for exhaust gas purification which purifies HC discharged in large quantities in the low 
temperature region at the time of the engine start which starts the catalyst for exhaust gas 
purification which purifies carbon monoxide (CO) and nitrogen oxides (NOx), especially a three 
way component catalyst does not activate. 
[0002] 

[Description of the Prior Art] In recent years, HC adsorption type three way component catalyst 
(three way component catalyst with HC adsorbing function) which used zeolite for HC 
adsorbent is developed for the purpose of purification of HC (cold HC) discharged in large 
quantities in the low temperature region at the time of the engine start of a motor. 
[0003]As a purifying catalyst of HC desorbed from adsorption material, the specification which 
made noble-metals kinds, such as rhodium (Rh), platinum (Pt), and palladium (Pd), live 
together in the same layer conventionally, the specification which distinguished Rh layer and 
Pd layer by different color with, etc. are proposed. For example, the catalyst for exhaust gas 
purification which provided the secondary layer which uses noble metals, such as Pt, Pd, and 
Rh, as a principal component on the first layer that uses zeolite as a principal component is 
proposed by JP,H2-56247,A. 

[0004]The invention using this HC adsorbent is indicated by JP,H6-74019,A, JP,H7-1441 19,A, 
JP,H6-142457,A, JP,H5-59942,A, JP,H7-102957,A, etc., for example. 

[0005]Form a bypass in an exhaust passage at JP,H6-74019,A, and HC discharged at the time 
of cold one immediately after engine start is made to once stick to the HC adsorbent arranged 
to the bypass passage, After switching a pass after that and activating a downstream three 
way component catalyst, the system which purifies gradually HC desorbed through the HC 
adsorbing catalyst from some exhaust gas with a latter three way component catalyst is 
proposed. Make JP,H7-1441 19,A take heat to the three way component catalyst of the 
preceding paragraph at the time of cold one, improve the adsorption efficiency of the HC 
adsorbing catalyst of the middle, and, [ after three way component catalyst activation of the 
preceding paragraph ] The system which makes the heat transmission of the heat of reaction 
easy to carry out to a latter three way component catalyst via HC ****** material of the middle 
which carried out tandem arrangement, and promotes purification of a latter three way 
component catalyst is proposed. When HC to which it stuck in the low temperature region 
****s, cold HC adsorption treatment system which preheats exhaust gas including the 
desorption HC with a heat exchanger, and promotes purification with a three way component 
catalyst is proposed by JP,H6-1421457,A. 

[0006]On the other hand, temperature up of HC adsorbent is made slow for the pass of the 



exhaust gas by catalyst arrangement and a valve by change, and the system which improves 
the adsorption efficiency of cold HC is proposed by JP,H5-59942,A. In order to improve the 
purification performance of latter oxidation and three way component catalyst, air is supplied 
between the three way component catalyst of the preceding paragraph, and the HC adsorbent 
of the middle, and the system which promotes activation of latter oxidation and three way 
component catalyst is proposed by JP,H7-102957,A. . [ JP,H7-96183,A ] [ from a viewpoint of 
the deterioration inhibition under the elevated temperature of the catalyst bed (Pd and 
aluminum 2 0 3 are principal components) in contact with zeolite ] In order to provide a porosity 

barrier layer between an adsorption material layer and a catalyst bed and to control the fall of 
the adsorption capacity of a lower layer adsorption material layer moreover, it is proposed that 
the mean particle diameter of Pd support aluminum 2 0 3 grains uses that whose mean particle 

diameter of 15-25 micrometers and a fireproof inorganic particle is 5-15 micrometers. 
Promoting the purification of HC desorbed from a hydrocarbon adsorption layer to the direction 
of an exhaust gas flow by the structure which changed arrangement with a hydrocarbon 
adsorption layer and a three way component catalyst layer is proposed by JP,H1 1-210451 ,A 
again. 
[0007] 

[Problem to be solved by the invention]Since cold HC adsorption performance has correlation 
between HC kind presentation in exhaust gas, and the pole diameter which zeolite has when 
using zeolite as adsorption material, it requires using zeolite with the optimal pole diameter and 
distribution, and skeletal structure. Although independent or these were mixed for the zeolite 
(for example, USY etc.) which has other pole diameters for a MFI type in a main and pore 
volume distribution was adjusted conventionally, After durability, since distortion and 
adsorption / desorption characteristics of a pole diameter changed with zeolite kinds, the 
problem that adsorption of an exhaust gas HC kind was insufficient was. 
[0008][ a catalyst for exhaust gas purification which provided a conventional hydrocarbon 
adsorption material layer and a purifying catalyst layer ] Since atmosphere of a purifying 
catalyst layer will be in an insufficient oxygen state when [ in which cold HC which stuck to 
hydrocarbon adsorption material in an exhaust gas low temperature region immediately after 
start up of a motor cannot **** and purify before exhaust gas temperature rises ] the adsorption 
HC ****s further, There was a problem that good purification of balance of HC, CO, and NOx 
became impossible, and a three way component catalyst effective in purification in a 
theoretical-air-fuel-ratio region was not enough as purification of the adsorption HC. After a 
three way component catalyst is fully activated by the change of an exhaust passage as this 
measure, Although a method of desorbing the adsorption HC and purifying with a three way 
component catalyst, a method of attaining early activation of a three way component catalyst 
with an electrical heater, a method of introducing air from the exterior and speeding up an 



activation start of a three way component catalyst, etc. are examined, There were problems ~ 
high-cost prolonged use from which system structure becomes complicated and a reduction 
effect of sufficient cold HC moreover is not acquired cannot be borne. 
[0009]Also in an integral-construction type catalyst which was combined with hydrocarbon 
adsorption material and a purifying catalyst, and was laminated one by one, Also in a case 
which cold HC which stuck to hydrocarbon adsorption material in an exhaust gas low 
temperature region immediately after start up of a motor cannot **** and purify before exhaust 
gas temperature rises where desorption of the adsorption HC and an activation region of a 
three way component catalyst lap further, In a three way component catalyst which is not fully 
being activated, there was a problem that good purification of balance of HC, CO, and NOx 
became impossible, and purification of the adsorption HC could not fully be performed. 
[0010]this invention is made in view of SUBJECT which such conventional technology has, 
and comes out. The purpose is to provide the catalyst for exhaust gas purification which 
purifies efficiently the hydrocarbon (HC) discharged in the low temperature region at the time. 

[0011] 

[Means for solving problem]As a result of repeating research wholeheartedly that above- 
mentioned SUBJECT should be solved, by controlling the desorption rate of the hydrocarbon 
(HC) adsorbed and held in the HC adsorbent layer, and a desorption amount by a heat- 
resistant inorganic oxide layer, this invention person finds out that above-mentioned SUBJECT 
is solvable, and came to complete this invention. 

[0012]Namely, the catalyst for exhaust gas purification of this invention is a catalyst for exhaust 
gas purification which laminates an HC adsorbent layer, a heat-resistant inorganic oxide layer, 
and a catalyst component layer one by one on a carrier, the above-mentioned heat-resistant 
inorganic oxide layer changes considering gamma-alumina as a principal component - the 
above-mentioned catalyst component layer - the Ce-[Y]-Ox support Pd (Y -- zirconium.) And 
at least one sort of elements chosen from the group which comprises praseodymium and 
neodymium are shown, it changes considering/or the Ce-aluminum 2 0 3 support Pd as a 

principal component. 

[0013]The catalyst for exhaust gas purification of this invention is a catalyst for exhaust gas 
purification which laminates an HC adsorbent layer, a heat-resistant inorganic oxide layer, and 
a catalyst component layer one by one on a carrier, The above-mentioned heat-resistant 
inorganic oxide layer changes considering gamma-alumina as a principal component, and it 
comprises an upstream catalyst component layer by which the above-mentioned catalyst 
component layer is allocated in the upstream to the circulation direction of exhaust gas, and a 
downstream catalyst component layer allocated in the downstream, this upstream catalyst 
component layer -- the Ce-[Y]-Ox support Pd (Y -- zirconium.) . At least one sort of elements 



chosen from the group which comprises praseodymium and neodymium are shown. And it 
changes considering/or the Ce-aluminum 2 0 3 support Pd as a principal component, This 

downstream catalyst component layer changes considering at least one sort of things chosen 
from the group which comprises the Ce-aluminum 2 0 3 support Pt, the Zr-aluminum 2 0 3 support 

Rh, and Ce-Zr0 2 as a principal component. 

[001 4]A catalyst for exhaust gas purification of this invention is a catalyst for exhaust gas 
purification which laminates an HC adsorbent layer, a heat-resistant inorganic oxide layer, and 
a catalyst component layer one by one on a carrier, The above-mentioned heat-resistant 
inorganic oxide layer changes considering gamma-alumina as a principal component, and the 
above-mentioned catalyst component layer laminates the 1st layer and the 2nd layer in this 
order. This 1st layer The Ce-[Y]-Ox support Pd (Y shows at least one sort of elements chosen 
from a group which comprises zirconium, praseodymium, and neodymium), And it changes 
considering/or the Ce-aluminum 2 0 3 support Pd as a principal component, This 2nd layer 

changes considering at least one sort of things chosen from a group which comprises the Ce- 
aluminum 2 0 3 support Pt, the Zr-aluminum 2 0 3 support Rh, and Zr content Ce0 2 as a principal 

component. 

[001 5]A catalyst for exhaust gas purification of this invention laminates an HC adsorbent layer 
on a carrier again, To this HC adsorbent layer top and a circulation direction of exhaust gas, to 
the upstream A heat-resistant inorganic oxide layer, Are a catalyst for exhaust gas purification 
which allocates a catalyst component layer in the downstream, and the above-mentioned heat- 
resistant inorganic oxide layer changes considering gamma-alumina as a principal component, 
the above-mentioned catalyst component layer laminates the 1st layer and the 2nd layer in this 
order -- this -- the 1st layer - the Ce-[Y]-Ox support Pd (Y ~ zirconium.) . At least one sort of 
elements chosen from a group which comprises praseodymium and neodymium are shown. 
And it changes considering/or the Ce-aluminum 2 0 3 support Pd as a principal component, This 

2nd layer changes considering at least one sort of things chosen from a group which 
comprises the Ce-aluminum 2 0 3 support Pt, the Zr-aluminum 2 0 3 support Rh, and Zr content 

Ce0 2 as a principal component. 

[001 6]A catalyst for exhaust gas purification of this invention receives a carrier top and a 
circulation direction of exhaust gas, An HC adsorbent layer, a heat-resistant inorganic oxide 
layer, and an upstream catalyst component layer are laminated to the upstream at this order, It 
is a catalyst for exhaust gas purification which laminates a heat-resistant inorganic oxide layer 
and a downstream catalyst component layer to the downstream at this order, the above- 
mentioned heat-resistant inorganic oxide layer changes considering gamma-alumina as a 
principal component -- the above-mentioned upstream catalyst component layer - the Ce-[Y]- 



Ox support Pd (Y ~ zirconium.) And at least one sort of elements chosen from a group which 
comprises praseodymium and neodymium are shown, it changes considering/or the Ce- 
aluminum 2 0 3 support Pd as a principal component, and the above-mentioned downstream 

catalyst component layer changes considering the Ce-aluminum 2 0 3 support Pd as a principal 

component. 
[0017] 

[Mode for carrying out the invention] Hereafter, a catalyst for exhaust gas purification of this 
invention is explained in detail. Unless it mentions specially" %" in this Description, percentage 
by mass is shown. Although catalyst structure of an example of this invention and a 
comparative example is shown in drawing 2 - 1 3, in these figures, it assumes that exhaust gas 
circulates from left-hand side to right-hand side. 

[001 8]A catalyst for exhaust gas purification of this invention purifies efficiently HC of a low 
temperature region at the time of engine start which HC, CO and NOx, especially a three way 
component catalyst do not activate by making HC in exhaust gas to which an HC adsorbent 
layer stuck react to oxygen which a catalyst component layer emits efficiently. When a catalyst 
component which provides a heat-resistant inorganic oxide layer, and specifically delay-izes 
HC desorption of an HC adsorbent layer, and is contained in a catalyst component layer 
reveals oxygen discharge ability and catalytic activity excellent in low temperature and 
insufficient oxygen atmosphere, the desorption HC is purified efficiently, this invention person 
found out the following five catalyst structures as a catalyst for exhaust gas purification which 
makes this effect reveal. 

[0019]First, the 1st catalyst for exhaust gas purification of this invention laminates an HC 
adsorbent layer, a heat-resistant inorganic oxide layer, and a catalyst component layer one by 
one on a carrier. The above-mentioned heat-resistant inorganic oxide layer changes 
considering gamma-alumina as a principal component here, The above-mentioned catalyst 
component layer changes considering the Ce-[Y]-Ox support Pd (Y shows zirconium (Zr), 
praseodymium (Pr) or neodymium (Nd), and an element concerning these arbitrary 
combination) and/, or the Ce-aluminum 2 0 3 support Pd as a principal component. For example, 

catalyst structure shown in drawing 3 can be mentioned. In this case, in order that turn volume 
or velocity of circulation of exhaust gas which is spread in an HC adsorbent layer and passes 
through inside of a zeolite layer by a heat-resistant inorganic oxide layer provided on a 
diffusion direction of the adsorption HC or a circulation direction of exhaust gas may decrease, 
Desorption of the adsorption HC is delay-ized and the desorption HC can be purified efficiently. 
As for gamma-alumina used as the above-mentioned heat-resistant inorganic oxide layer, it is 
desirable from a precise field (compared with zeolite, gas permeability is low) for mean particle 
diameter to be 1-3 micrometers. A desorption delay-ized effect of the adsorption HC is [ below 



this maximum ] larger, and, in diffusion of the adsorption HC, decline in adsorption efficiency 
does not take place [ a direction more than this lower limit ] more easily early. 
[0020]The 2nd catalyst for exhaust gas purification of this invention has the almost same 
composition as the 1st catalyst of the above except a catalyst component layer comprising an 
upstream catalyst component layer and a downstream catalyst component layer. That is, an 
HC adsorbent layer, a heat-resistant inorganic oxide layer, and a catalyst component layer are 
laminated one by one on a carrier, and this catalyst component layer comprises an upstream 
catalyst component layer allocated in the upstream to a circulation direction of exhaust gas, 
and a downstream catalyst component layer allocated in the downstream. Here, an upstream 
catalyst component layer is the Ce-[Y]-Ox support Pd (). [ Y ] [ Zr and ] And Pr or Nd, and an 
element concerning these arbitrary combination are shown, it changes considering/or the Ce- 
aluminum 2 0 3 support Pd as a principal component, A downstream catalyst component layer 

changes considering the Ce-aluminum 2 0 3 support Pt, the Zr-aluminum 2 0 3 support Rh or Ce- 

Zr0 2 , and a thing concerning these arbitrary combination as a principal component. For 

example, catalyst structure as shown in drawing 5 can be mentioned. In this case, since a rise 
in heat of HC adsorbent becomes slow and desorption of the adsorption HC is delay-ized, it is 
effective. By using an above-mentioned upstream catalyst component layer and a downstream 
catalyst component layer, a catalyst component layer which is excellent in HC decontamination 
capacity in atmosphere of insufficient oxygen can be arranged downstream, and purification 
efficiency of the desorption HC can be improved further. 

[0021]The 3rd catalyst for exhaust gas purification of this invention has the almost same 
composition as the 1st catalyst of the above except having made the catalyst component layer 
into two-layer structure. That is, an HC adsorbent layer, a heat-resistant inorganic oxide layer, 
and a catalyst component layer are laminated one by one on a carrier, and the above- 
mentioned catalyst component layer laminates the 1st layer and the 2nd layer in this order, 
here ~ the 1st above-mentioned layer - the Ce-[Y]-Ox support Pd (Y -- Zr and Pr -- or) [ Nd 
and ] And and the element concerning these arbitrary combination is shown, it changes 
considering/or the Ce-aluminum 2 0 3 support Pd as a principal component, The 2nd above- 
mentioned layer changes considering the Ce-aluminum 2 0 3 support Pt, the Zr-aluminum 2 0 3 
support Rh or Zr content Ce0 2 (ZC20), and the thing concerning these arbitrary combination 

as a principal component. For example, catalyst structure as shown in drawing 6 and drawing 
7_can be mentioned. 

[0022] Next, the 4th catalyst for exhaust gas purification of this invention laminates an HC 
adsorbent layer on a carrier, and to this HC adsorbent layer top and the circulation direction of 
exhaust gas, a heat-resistant inorganic oxide layer is allocated in the upstream, and it allocates 
a catalyst component layer in the downstream. Here, the above-mentioned heat-resistant 



inorganic oxide layer changes considering gamma-alumina as a principal component, and the 
above-mentioned catalyst component layer laminates the 1st layer and the 2nd layer in this 
order, the 1st above-mentioned layer - the Ce-[Y]-Ox support Pd (Y - Zr and Pr - or) [ Nd 
and ] And and the element concerning these arbitrary combination is shown, it changes 
considering/or the Ce-aluminum 2 0 3 support Pd as a principal component, The 2nd above- 
mentioned layer changes considering the Ce-aluminum 2 0 3 support Pt, the Zr-aluminum 2 0 3 
support Rh or Zr content Ce0 2 , and the thing concerning these arbitrary combination as a 

principal component. For example, catalyst structure as shown in drawing 2 can be mentioned. 
In this case, the rise in heat of the upstream is suppressed, and since desorption delay-ization 
of the adsorption HC can moreover be attained, the desorption HC purifying efficiency in the 
lower stream improves. 

[0023] Next, to a carrier top and the circulation direction of exhaust gas, the 5th catalyst for 
exhaust gas purification of this invention laminates an HC adsorbent layer, a heat-resistant 
inorganic oxide layer, and an upstream catalyst component layer to the upstream at this order, 
and laminates a heat-resistant inorganic oxide layer and a downstream catalyst component 
layer to the downstream at this order. The above-mentioned heat-resistant inorganic oxide 
layer changes considering gamma-alumina as a principal component here, the above- 
mentioned upstream catalyst component layer -- the Ce-[Y]-Ox support Pd (Y -- Zr and Pr - 
or) [ Nd and ] And and the element concerning these arbitrary combination is shown, it 
changes considering/or the Ce-aluminum 2 0 3 support Pd as a principal component, and the 

above-mentioned downstream catalyst component layer changes considering the Ce- 
aluminum 2 0 3 support Pd as a principal component. For example, catalyst structure as shown 

in drawing 4 can be mentioned. In this case, the exhaust gas volume which HC is spread in an 
HC adsorbent layer and passes through the inside of zeolite structure by the heat-resistant 
inorganic oxide layer provided in the downstream decreases. The adsorption HC is efficiently 
purified in the downstream purifying catalyst component layer provided on the heat-resistant 
inorganic oxide layer while desorption is controlled. The coverage of a heat-resistant inorganic 
oxide layer can be adjusted, and a contact state with exhaust gas, an upstream catalyst 
component layer, and a downstream purifying catalyst component layer can be made good, 
The adsorption HC desorbed from a hydrocarbon adsorption layer at this time and the oxygen 
emitted from the upstream catalyst component layer can be efficiently purified in a downstream 
purifying catalyst component layer. 

[0024] As a composition component of an HC adsorbent layer of a catalyst for exhaust gas 
purification mentioned above, beta-zeolite, mordenite, USY, MFI, etc. can be used typically. 
Since HC kind of various molecular diameters can be efficiently adsorbed if these are used, it 
is effective. In the above-mentioned catalyst for exhaust gas purification, many oxygen 



discharge material and noble metals can be contained from the downstream in the upstream to 
a circulation direction of exhaust gas. From this, since an oxygen burst size in the upstream 
can be increased from the downstream, the adsorption HC from which it was desorbed can be 
purified efficiently. 

[0025]As the above-mentioned carrier, an integral-construction type honeycomb carrier can be 
illustrated typically, moreover - as for a coated area of each component in a carrier, adjusting 
suitably is desirable - a catalyst for exhaust gas purification of drawing 2 -- the downstream 
from the upstream of a carrier -- and it is desirable to allocate a heat-resistant inorganic oxide 
layer [ 5 to 50% of range of an overall length ]. furthermore ~ a catalyst for exhaust gas 
purification of drawing 4 -- the downstream from the upstream of a carrier - and it is desirable 
to allocate an upstream catalyst component layer [ 20 to 60% of range of an overall length ]. 
furthermore - again - a catalyst for exhaust gas purification of drawing 5 -- the downstream 
from the upstream of a carrier - and it is desirable to allocate an upstream purifying catalyst 
component layer [ 50 to 90% of range of an overall length ]. Since reaction efficiency of the 
desorption HC and discharge oxygen can be improved in these cases, it is effective. 
[0026] 

[Working example] Hereafter, although an embodiment and a comparative example explain this 
invention still in detail, this invention is not limited to these embodiments. 
[0027](Embodiment 1) 

- HC adsorbent layer Si / 2aluminum ratio - the beta-zeolite powder 800g of 35, and silica - 
1333.3 g (15% of solids concentration) and the pure water 1000g were fed into a ball mill pot 
made from alumina, sol was ground for 60 minutes, and slurry liquid was obtained. After made 
this slurry liquid adhere to a monolith carrier (300 cells /6mil, catalyst capacity 1.0L), having 
removed slurry of a surplus in a cell in an air style, having dried for 30 minutes under 50 ** air 
circulation, ranking second and drying for 15 minutes under 150 ** air circulation, it calcinated 
at 400 ** for 1 hour. As coverage at this time, coating work was repeated until it became 350 
g/L after calcination, and catalyst-a was obtained. 

[0028]- 950 g of heat-resistant inorganic oxide layer gamma-alumina, and 500 g of nitric acid 
acidity alumina sol and the pure water 1000g were fed into a magnetic ball mill, preferential 
grinding was carried out, and slurry liquid was obtained. This slurry liquid was made to adhere 
to one fourth of the exhaust gas upstream of the above-mentioned catalyst-a, and in an air 
style, slurry of a surplus in a cell was removed, and it dried, and calcinated at 400 ** for 1 hour, 
coated layer weight of 35 g/L was applied, and catalyst-a1 was obtained. 
[0029]- A catalyst component layer (the 1st layer) 

After a palladium nitrate aqueous solution's having high-speed been under being impregnated 
or churning to alumina powder (aluminum97mol%) containing Ce3mol%, spraying on it and 
drying at 150 ** to it for 24 hours, it ranked second at 400 ** for 1 hour, and calcinated at 600 



** for 1 hour, and Pd support alumina powder (powder a) was obtained. Pd concentration of 
this powder a was 4.0%. After a palladium nitrate aqueous solution's high-speed being under 
being impregnated or churning to La1mol% and Zr32mol% content cerium oxide powder 
(Ce67mol%), spraying on them and drying at 150 ** to them for 24 hours, it ranks second at 
400 ** for 1 hour, It calcinated at 600 ** for 1 hour, and Pd support cerium oxide powder 
(powder b) was obtained. Pd concentration of this powder b was 2.0%. 400 g of the above- 
mentioned Pd support alumina powder (powder a), Pd support cerium oxide powder (powder 
b) 141 , 240g (.) of nitric acid acidity alumina sol [ by adding 10% of nitric acid to boehmite 
alumina 10% ] By obtained sol, the pure water 2000g was fed into a magnetic ball mill, 
preferential grinding of 24g and the barium carbonate 100g (67g as BaO) was carried out by 
AI203 conversion, and slurry liquid was obtained. This slurry liquid was made to adhere to 
three fourths of the exhaust gas downstream of above-mentioned coat catalyst-a1, and in an 
air style, slurry of a surplus in a cell was removed, and it dried, and calcinated at 400 ** for 1 
hour, coated layer weight of 66.5 g/L was applied, and catalyst-b was obtained. 
[0030]- A catalyst component layer (the 2nd layer) 

After a rhodium nitrate aqueous solution's having high-speed been under being impregnated or 
churning to alumina powder (aluminum97mol%) containing Zr3mol%, spraying on it and drying 
at 150 ** to it for 24 hours, it ranked second at 400 ** for 1 hour, and calcinated at 600 ** for 1 
hour, and Rh support alumina powder (powder c) was obtained. Rh concentration of this 
powder c was 2.0%. After a dinitrodiammine platinum solution's having high-speed been under 
being impregnated or churning to alumina powder (aluminum97mol%) containing Ce3mol%, 
spraying on it and drying at 150 ** to it for 24 hours, it ranked second at 400 ** for 1 hour, and 
calcinated at 600 ** for 1 hour, and Pt support alumina powder (powder d) was obtained. Pt 
concentration of this powder d was 3.0%. After a dinitrodiammine platinum solution's having 
high-speed been under being impregnated or churning to zirconium oxide powder containing 
La1 mol % and Ce20 mol %, spraying on it and drying at 150 ** to it for 24 hours, it ranked 
second at 400 ** for 1 hour, and calcinated at 600 ** for 1 hour, and Pt support alumina powder 
(powder e) was obtained. Pt concentration of this powder d was 3.0%. 1 18 g of the above- 
mentioned Rh support alumina powder (powder c), 1 18 g of Pt support alumina powder 
(powder d), 1 18 g of Pt support zirconium oxide powder (powder e), and 160 g of nitric acid 
acidity alumina sol were supplied to a magnetic ball mill, preferential grinding was carried out, 
and slurry liquid was obtained. This slurry liquid was made to adhere to three fourths of the 
exhaust gas downstream of above-mentioned coat catalyst catalyst-a1 , and in an air style, 
slurry of a surplus in a cell was removed, and it dried, and calcinated at 400 ** for 1 hour, 
coated layer weight of 37 g/L was applied, and a catalyst was acquired (drawing 2 ). Noble- 
metals holding amounts of a catalyst were Pt0.71 g/L, Pd1.88 g/L, and Rh0.24 g/L. 
[0031](Embodiment 2) 950 g of gamma-alumina, and 500 g of nitric acid acidity alumina sol 



and pure water 1000g ** were supplied to a magnetic ball mill, preferential grinding was carried 
out, and slurry liquid was obtained. This slurry liquid was made to adhere to one fourth of the 
exhaust gas upstream of the above-mentioned catalyst-a, and in an air style, slurry of a 
surplus in a cell was removed, and it dried, and calcinated at 400 ** for 1 hour, coated layer 
weight of 35 g/L was applied, and catalyst-a2 was obtained. The same operation as 
Embodiment 1 was repeated, a three way component catalyst component layer was applied to 
catalyst-a2, and a catalyst of this example which has the structure shown in drawing 3 w as 
acquired. 

[0032](Embodiments 3-6) After a rhodium nitrate aqueous solution's having high-speed been 
under being impregnated or churning to alumina powder (aluminum97mol%) containing 
Zr3mol%, spraying on it and drying at 150 ** to it for 24 hours, it ranked second at 400 ** for 1 
hour, and calcinated at 600 ** for 1 hour, and Rh support alumina powder (powder e) was 
obtained. Rh concentration of this powder e was 1 .5%. After a dinitrodiammine platinum 
solution's having high-speed been under being impregnated or churning to alumina powder 
(aluminum97mol%) containing Ce3mol%, spraying on it and drying at 150 ** to it for 24 hours, 
it ranked second at 400 ** for 1 hour, and calcinated at 600 ** for 1 hour, and Pt support 
alumina powder (powder f) was obtained. Pt concentration of this powder d was 1 .5%. The 
almost same operation as Embodiment 1 or Embodiment 2 was repeated, and a catalyst of 
Embodiments 3-6 which have the structure shown in drawing 4 - 7 was acquired. 
[0033](Three way component catalyst (TWC)) The powder a 530 g, They are 236 g and 70g (.) 
of nitric acid acidity alumina sol about the powder b. [ by adding 10% of nitric acid to boehmite 
alumina 10% ] By the obtained sol, the pure water 1000g was fed into the magnetic ball mill, 
preferential grinding of 14g and the barium carbonate 40g (27g as BaO) was carried out by 
aluminum 2 0 3 conversion, and slurry liquid was obtained. This slurry liquid was made to 

adhere to a monolith carrier (900 cells /2mil, catalyst capacity 1 .0L), and in the air style, slurry 
of the surplus in a cell was removed, and it dried, and calcinated at 400 ** for 1 hour, the 
coated layer weight of 78 g/L was applied, and catalyst-f was obtained. 
[0034]The powder e 313 g, They are 100 g and 170g (.) of nitric acid acidity alumina sol about 
the zirconium oxide powder containing La1 mol % and Ce20 mol %. [ by adding 10% of nitric 
acid to boehmite alumina 10% ] By the obtained sol, the pure water 1000g was fed into the 
magnetic ball mill, preferential grinding of the 17 g was carried out by aluminum 2 0 3 

conversion, and slurry liquid was obtained. This slurry liquid was made to adhere to catalyst-f, 
and in the air style, slurry of the surplus in a cell was removed, and it dried, and calcinated at 
400 ** for 1 hour, the coated layer weight of 43 g/L was applied, and the catalyst was acquired. 
The noble-metals holding amounts of the catalyst were Pd2.35 g/L and Rh0.47 g/L. 
[0035](Comparative example 1 ) Except having considered it as the structure where it does not 
have a precise refractory inorganic oxide layer which uses gamma-alumina as a principal 



component, the same operation as Embodiment 1 was repeated, and the catalyst of this 
example which has the structure shown in drawing 8 was acquired. 

[0036](Comparative example 2) Except having considered it as the structure where it does not 
have a precise refractory inorganic oxide layer which uses gamma-alumina as a principal 
component, the same operation as Embodiment 2 was repeated, and the catalyst of this 
example which has the structure shown figure 9 was acquired. 

[0037](Comparative example 3) Except having considered it as the structure where it does not 
have a precise refractory inorganic oxide layer which uses gamma-alumina as a principal 
component, the same operation as Embodiment 3 was repeated, and the catalyst of this 
example which has the structure shown in drawing 10 was acquired. 

[0038](Comparative example 4) Except having considered it as the structure where it does not 
have a precise refractory inorganic oxide material layer which uses gamma-alumina as a 
principal component, the same operation as Embodiment 4 was repeated, and the catalyst of 
this example which has the structure shown in drawing 1 1 was acquired. 
[0039](Comparative example 5) Except having considered it as structure where it does not 
have a precise refractory inorganic oxide material layer which uses gamma-alumina as a 
principal component, the same operation as Embodiment 5 was repeated, and a catalyst of 
this example which has the structure shown in drawing 12 was acquired. 
[0040] (Comparative example 6) Except having considered it as structure where it does not 
have a precise refractory inorganic oxide material layer which uses gamma-alumina as a 
principal component, the same operation as Embodiment 6 was repeated, and a catalyst of 
this example which has the structure shown in drawing 13 was acquired. 
[0041]Catalyst specification obtained by Embodiments 1-6 and the comparative examples 1-6 
is shown in Table 1. As Embodiments 7-12 and the comparative examples 7-12, as shown in 
drawing 1 , an evaluation test was done on the upstream using an evaluation system which 
allocated a three way component catalyst (TWC). This result is shown in Table 2. 
[0042]A <valuation method> and an amount of durable condition engine exhaust gases 3000- 
cc fuel Gasoline (Nippon Oil dash) 

Catalyst inlet gas temperature 650 ** endurance time 100 hour and, the amount of vehicle 
performance examination engine exhaust gases NISSAN MOTOR CO. LTD. make An in- 
series 4-cylinder 2.0L engine valuation method A-bag of LA4-CH of the North America exhaust 
gas examining method [0043] 
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[0044] 
[Table 2] 
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[0045]Table 2 shows that a catalyst acquired in Embodiments 1-6 excels a catalyst acquired 

by the comparative examples 1-6 in HC desorption decontamination capacity. 

[0046]As mentioned above, although an embodiment explained this invention in detail, this 



invention is not limited to these and various modification is possible for it within the limits of a 
gist of this invention. For example, a contact interval and contact time of exhaust gas can be 
adjusted by changing a holding amount of changing an exhaust gas passage or each catalyst 
component. 
[0047] 

[Effect of the lnvention]lt writes with controlling the desorption rate of the hydrocarbon (HC) 
adsorbed and held in the HC adsorbent layer, and a desorption amount by a heat-resistant 
inorganic oxide layer according to this invention, as explained above, The catalyst for exhaust 
gas purification which purifies efficiently the hydrocarbon (HC) discharged in the low 
temperature region at the time of engine start can be provided. 



[Translation done.] 



